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Granular cell tumors (GCTs) or Abrikossoff’s tumors are rare, soft tissue tumors of neural origin with a
generally benign behavior. They can occur anywhere in the body (with up to 7%e16% situated in the
vulva) and can occur in patients of any age, being considered rare in children. A 6 year-old girl pre-
sented with a clitoral mass, surgically removed. Pathology revealed GCT of clitoris. To our knowledge
this is the ﬁrst case of GCT of the clitoris in the pediatric (prepubertal) age group reported in English
literature. Although rare in pediatric age, GCT has to be suspected as a cause of vulvar mass. Surgical
treatment and clinical follow-up must consider the possibility of recurrence, multiple location and
malignancy with time.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Granular cell tumors (GCTs), initially described by Wirchow and
Weber in 1854 [1], are uncommon skin and soft tissue neoplastic
lesions, occurring in less than 0.017e0.025% of all surgical speci-
mens [1,2].
In 1926 Abrikossoff was the ﬁrst to name a tongue localization of
the tumor as ‘granular cell myoblastoma,’ because of its presumed
skeletal muscle origin. Nowadays, electron microscopy and
immunohistological studies generally support a Schwann cell origin
[1e3], although the real histopathogenic mechanism of this con-
dition is still unknown.
Other various cell types have then been implicated in the his-
togenesis of GCT, including smooth muscle cells, ﬁbroblasts, and
histiocytes [2].
GCTs are two or three times more common in females than in
males, and black patients are more prevalent than whites [4];
although described in patients of any age, they are more frequently
seen in the fourth to sixth decades of life, being rare in children [1].
Occasionally, familial and congenital occurrences have been re-
ported [1,3,5].Lucchetti).
c. This is an open access article undeMost GCTs are found in the head and neck region (45e65% of
cases), with tongue being the most common location [2], but any
organ can be involved: breast, respiratory system, gastrointestinal
system, urinary system, female and male genitals, uvea, neurohy-
pophysis and central and peripheral nervous system [5,6].
Five to 25% of patients have multiple (synchronous or meta-
chronous) lesions, according to different series, and this wide range
is probably related to the difference in the follow-up lengths.
Multiple cutaneous GCTs are rare, especially in children and teen-
agers [3].
Female genital locations are rarely described (7%e16%) and the
vulvar tumors are benign in 98% of cases, with only 2% reported as
malignant [1]. A single case of vulvar malignant GCT in a 17-year-
old patient is described in the Literature [7].
1. Case report
A healthy 6 year-old white girl was attended at the Pediatric and
Adolescent Gynecology Clinic of the Bambino Gesù Pediatric Hos-
pital for the evaluation of a clitoral mass. Themother stated that the
swelling had been present in the clitoral area for approximately 3
months. There was no history of pain, enlargement, itching,
discharge or bleeding from the mass.r the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Preoperative appearance: enlarged clitoris, solid mass, normal skin.
Fig. 2. Post operative appearance of external genitalia.
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limph nodes not enlarged, no clinical signs of sexual maturation,
and vaginal mucosa not estrogenized. At the level of the clitoris
(dorsal surface) a non tender, small, solitary, ﬁrm nodule measuring
2  1 cm diameter was present, with intact overlying skin (Fig. 1).
A pelvic ultrasound examination revealed no abnormalities and
conﬁrmed the absence of pubertal development, while a dense,
homogenous, solid mass arising from the clitoris was superﬁcially
present. Primary differential diagnoses were sebaceous cyst versus
dermoid cyst, and surgical removal under general anesthesia was
indicated. Meantime, the patient was re-evaluated in another
Hospital, where an attempt of aspiration of the mass was per-
formed: it was unsuccessful and followed by local infection. One
month later the patient came back to our Clinic; the mass appear-
ance did not signiﬁcantly differ from the previous clinical evalua-
tion and the child was scheduled for surgery.
Surgical treatment was performed on a Day Surgery recovery,
under general anesthesia; an excision of the skin surrounding the
clitoris was performed with wide skin edges and complete removal
of the mass (Fig. 2).
The post-operative course was uneventful and the patient was
discharged few hours after the operation. Surgical pathology
diagnosed a GCT of the clitoris. At a 4 years follow-up the girls is
healthy, without evidence of local recurrence or other organs
involvement.
2. Discussion
GCTs of the vulva are rare and generally benign. However, it is
important for the pediatric gynecologist to be aware of their exis-
tence, in order to provide the patient with the appropriate man-
agement [1].We were able to ﬁnd 134 vulvar cases of GCTs in the Literature,
with only 4 patients of prepubertal and adolescent age (6, 9, 17 and
18 years old, respectively) [1,8].
Out of the 5 cases of GCTs with clitoral involvement, indeed, only
one case occurred in the adolescent age group [1]. To our knowl-
edge, this is the ﬁrst case of GCT of the clitoris in the pediatric,
prepubertal age group reported in the English Literature.
Although rare, vulvar tumors are the most common variety of
GCTencountered in the female genital region, accounting for 7e16%
of all GCTs [1,4]. They have been documented to affect mainly the
vulva, frequently involving the superﬁcial portion of the labia
majora [8]. Other uncommon reported sites in the female genital
tract are the ovary, the uterine cervix [2], the perineum, the clitoris,
the introitus, the perianal zone and the episiotomy scar [1].
Recently, a case of benign GCT of the mons pubis in a 8-year-old
girl has been reported as poster abstract (Clark N. et al.), in Journal
of Pediatric Adolescent Gynecology, Volume 27, Issue 2 (April 2014)
pages: e53ee54.
The most common clinical sign is the presence of an asymp-
tomatic mass [1]; the lesion can be intradermal, submucosal, sub-
cutaneous and appears as a superﬁcial, solitary mass with ﬁrm
texture, a non tender lump, rarely exceeding 4 cm in diameter [3].
Generally the swelling is mobile, slow growing over months or
years, of pale whitish color, and the overlying skin may present
depigmented, occasionally ulcerated or even thickened with a
“cobblestone” appearance. Differential clinical diagnoses in case of
female genital localization include sebaceous cyst, lipoma, ﬁbroma,
hidradenoma, papilloma, epidermal cyst, Bartholin’s gland tumor,
melanoma and hamartoma [4]. Ulcerative lesions sometimes
complicating the larger cutaneous tumors can be confused with
carcinomas or venereal diseases [1].
Correct preoperative diagnosis of GCT of the vulva is rare, it is
often presumed to be a ﬁbroma or sebaceous cyst, but histological
examination through biopsy or excision is almost always correct
and conﬁrm the diagnosis [1].
At surgery, the tumor is non-encapsulated although well cir-
cumscribed, with a ﬂeshy yellow-grey cut surface and ill deﬁned
margins [4]. Histologically, the tumor is composed by round-to-
polyhedral cells with indistinct margins and granular, eosinophilic
cystoplasm. The cells occur in ribbons or clumps, separated by a
hyalinized stroma and collagen ﬁbers. Nuclei are uniform, small and
dark staining (Table 1a and b). The granular appearance is due to the
accumulation of lysosomes. In almost an half of the cases the squa-
mous epitheliumoverlying the tumor showspseudoepitheliomatous
Table 1
Histopathology specimens of GCT.
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cells are immunoreactive for S-100 protein (Table 1c), are periodic
acid Schiff positive, diastase resistant and weakly positive for CD68
immunostain (Table 1d). The rare malignant cases may show necro-
sis, nuclear polymorphism and increased mitosis [4].
Other pathological entities may show similar histologic features
as rhabdomyosarcoma, leyomioma, myoblastoma, ﬁbroma, lipoma,
papilloma, hidradenoma, and some granular cell lesions associated
with trauma or surgical injury.
The GCT, since not encapsulated, has a tendency to inﬁltrate the
surrounding tissues, thus is mandatory to obtain uninvolved sur-
gical margins (1e2 cm) for any kind and localization of this tumor
by wide local excision, in order to minimize recurrences. If any
evidence of microscopically involved surgical margin is detected,
wider local excision should promptly be planned [5].
Recurrence rates are reported in 2e9% with clear margins and
up to 20% with positive margins [4]. For malignant lesions the
recurrence rate can reach 32%. Local recurrences usually appear
within 2 years, thus strict follow-up after surgery is advisable for at
least 2 years. Moreover, since the lesion has been reported to be
multicentric in 4%e16% of cases, extragenital sites, particularly
tongue and oral cavity, should be evaluated during the follow-up
period. Although rare malignant variants have been reported,recurrent GCT, despite benign histological features, may be the ﬁrst
indication of a potentially aggressive behavior [5]. Characteristic
electron mycroscopic ﬁndings of intracytoplasmatic lysosomes
have been described in such cases; then, wider local re-excision,
and eventual radical vulvectomy with regional lymph nodes
dissection should also be considered in those cases [5].
There is no role for adjuvant radiation or chemotherapy for
benign GCTs.3. Conculsion
GCT of the vulva in the pediatric and adolescent age group is an
uncommon neoplasm. Although benign, it has a potential for
multicentricity, recurrence, and possible aggressive malignant
course, nonetheless malignant GCT has never been reported in
pediatric age.
The treatment of choice is a wide local excision, with a previous,
thorough, complete clinical exam in order to identify possible
multiple tumors and familiar occurrences.
A meticulous follow-up for at least 2 years is needed to exclude
local recurrences. Patients have to be alerted for possible, meta-
chronous localizations with late onset.
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